Introduction
Sexual violence can have a profound impact on the physical, psychological, and social wellbeing of rape survivors. The recent emergence of HIV postexposure prophylaxis (PEP)-a course of antiretroviral drugs-to reduce risk of HIV transmission after sexual assault has heightened the importance of efficient service delivery. 1 Between March 2003 and August 2006 we conducted the Refentse study (meaning "we shall overcome" in Venda) to evaluate a nurse driven, comprehensive, model for care after rape that was integrated into existing services in a rural South African hospital. The 450 bed district hospital functioned as a referral centre for surrounding clinics, and rape cases were treated within the hospital's outpatient department, which is staffed by a team of six doctors and 10 nurses on average.
Outline of problem
We used formative research to conduct a baseline assessment of care after sexual assault and to design the intervention model. 2 The key problems identified at baseline were absence of institutional policies or treatment protocols for care after sexual assault; fragmented service delivery resulting in multiple interactions with service providers and subsequent delays; lack of relevant training and negative attitudes of service providers; substandard provision of clinical care; lack of privacy; poor collection of forensic evidence; and lack of counselling about drug treatment, trauma counselling, and psychosocial referral. Obstacles to timely provision of voluntary HIV counselling and testing and PEP were largely due to institutional and provider barriers, rather than patients' delays in seeking care. 3 Given the shortage of doctors (common in many settings), a key question for the research was whether the service could be primarily nurse driven. 4 
Abstract
Problem Although international guidelines specify the central role of the health sector in providing comprehensive care, including HIV post-exposure prophylaxis (PEP), after sexual assault, in both industrialised and developing countries there are many challenges to providing timely and comprehensive services.
Design A nurse driven model of post-rape care was integrated into existing hospital services; the before and after study design evaluated impacts on quality of care, reviewing 334 hospital charts and conducting interviews with 16 service providers and 109 patients.
Setting 450 bed district hospital in rural South Africa.
Key measures for improvement Quality of care after rape (forensic history and examination, provision of emergency contraception, prophylaxis for sexually transmitted infections, referrals); provision of HIV counselling and testing and provision and completion of full 28 day course of PEP; and service utilisation (number of service providers seen on first visit and number of rape cases presenting to hospital per month).
Strategies for change After completing baseline research, we introduced a five part intervention model, consisting of a sexual violence advisory committee, hospital rape management policy, training workshop for service providers, designated examining room, and community awareness campaigns.
Effect of change Existing services were fragmented and of poor quality. After the intervention, there were considerable improvements in clinical history and examination, pregnancy testing, emergency contraception, prophylaxis for sexually transmitted infections; HIV counselling and testing, PEP, trauma counselling, and referrals. Completion of the 28 day course of PEP drugs increased from 20% to 58%.
Lessons learnt It is possible to improve the quality of care after sexual assault, including HIV prophylaxis, within a rural South African hospital at modest cost, using existing staff. With additional training, nurses can become the primary providers of this care.
Key measures for improvement
We used a before and after design to assess whether the intervention led to improvements in the quality of care after rape, the provision of post-exposure prophylaxis, and the efficiency and utilisation of the service.
Process of gathering information
To document the quality of care at baseline and to measure change after the intervention we used both qualitative and quantitative methods. Data were extracted from medical charts by two doctors external to the hospital and intervention.
Facility inventories-We used national and international guidelines to develop a checklist of tools and resources available in hospitals and health centres. 5 6 To document the availability of relevant tools and resources, we conducted an inventory of the hospital at baseline and again 10 months after introducing the intervention.
Reviews of hospital charts-A structured chart review form assessed quality of clinical care. To minimise observer bias, specific criteria were established for assigning quantitative values to each indicator (see bmj.com). All cases of rape presenting to the outpatients department and recorded in its rape register between 1 March 2003 and 31 August 2006 (42 months) were eligible for review.
Key informant interviews with service providers-Semistructured interviews were conducted with 16 service providers (doctors, nurses, social workers, a pharmacist, and police officers) involved in post-rape care. Questions explored common attitudes, practices, and perceived obstacles to service delivery before and after the training.
Interviews with patients-A structured interview was used to document patients' experiences of care. Completion of the course of drugs was assessed by using a calendar and visual recognition tool, which contained unlabelled samples of each drug. All cases of rape recorded in the outpatient department's rape register between 20 June 2004 and 31 August 2006 (26 months, beginning after formative research) were eligible for interview (see bmj.com).
Analysis and interpretation Chart reviews-Among the 409 cases recorded in the rape register during the study period, 334 (82%) medical charts were successfully reviewed. Documented cases were almost exclusively female, with mean age of 20 years (range 3 months to 94 years), and more than one quarter were children under 14. Most presented within 72 hours of assault and were eligible for both emergency contraception and HIV prophylaxis.
Patient interviews-Among the 330 cases recorded in the register during the interview period, 195 (59%) patients were enrolled into the study and 109 (56%) were successfully interviewed.
Data analysis-Data were analysed using STATA 9.0. We compared outcomes before and after the intervention model was introduced. Risk ratios adjusting for potential confounders were estimated using Poisson regression with robust standard errors. Refentse intervention model for strengthening sexual assault care
Sexual violence advisory committee To encourage buy-in and support from relevant stakeholders, a multisectoral sexual violence advisory committee was established, and included the hospital's chief executive officer, pharmacists, psychiatric nurse, HIV clinical nurses, doctors, nursing managers in the outpatient department, social workers, and representatives from the local police station. The committee reviewed findings from the diagnostic phase in order to contribute to the design of the rest of the intervention model.
Hospital rape management policy
The sexual violence advisory committee drafted a rape management policy, which subsequently became an official hospital policy, signed by the chief executive officer and senior managers. It was based on the national management guidelines for sexual assault and laid out treatment protocols that addressed specific problems identified during the diagnostic phase, including 24 hour access to HIV counselling and testing, introduction of an immediate dose of PEP drugs, and dispensing a full 28 day course of PEP on the initial visit.
Training workshop for healthcare workers and other providers A two day training workshop for healthcare workers and other service providers was developed and implemented in March 2005. Participants were proposed by the sexual violence advisory committee and comprised senior managers and healthcare workers from the hospital, a hospital pharmacist, district representatives from the Department of Health and Social Welfare, social workers, police, and a representative from the local prosecutors office. Drawing on training expertise from the Western Cape Department of Maternal, Child, and Women's Health, the workshop focused on developing a multisectoral approach to rape management, based on key competencies outlined in the national management guidelines. Key issues were those of addressing common myths and attitudes about rape, an overview of clinical care and PEP, exploring an expanded role for nurses (including forensic examination), and strengthening relationships between the health sector, social workers, police, and local prosecutors.
Centralisation and coordination of care through a designated examining room After the training workshop, police decided to prioritise PEP by bringing patients to hospital immediately, and opening a file on the case only after the patient had received clinical care. Hospital clerks were instructed not to redirect patients to the police station to open a case until they had been treated. Senior nursing managers decided to centralise post-rape care through a designated room in the outpatient department and to prioritise rape cases so they could bypass the queue in the department. With minor changes, the room was made more private, with all post-rape treatment (drugs for sexually transmitted infection, pregnancy tests, emergency contraception, HIV tests, and PEP drugs) being stocked and dispensed from a locked cupboard in the room. A set of clinical tools designed to help health care workers to implement the national management guidelines for sexual assault were made available in the room.
Community awareness campaigns
To promote community awareness about sexual violence, PEP, and availability of the postrape services at the hospital and police station, the research nurse worked with local stakeholders (Department of Health and Social Welfare, police station, local schools, and radio station) to distribute information pamphlets and convey key messages at community HIV awareness events. In addition, nurses at local primary health care clinics were trained to include information regarding sexual violence, its effects on health, and the services available during their routine "morning health talks" for patients waiting in the queues for the clinic.
Effects of change
The quality of post-rape care improved significantly across 11 indicators (table) .
Completion of PEP After the intervention, patients were more likely to recognise the PEP pills and to know their purpose (see table 2 on bmj.com). They were more likely to report having received a full 28 day course of treatment on their first visit, and more than three times as likely to report that they had completed the full course. The mean time to receiving the first dose of PEP was reduced from 28 hours to 18 hours after assault.
Providing full PEP regimen on first visit Few rape survivors were willing or able to return for follow-up visits. The intervention introduced a policy for prescribing a full PEP regimen to eligible patients on their initial hospital visit. Patients given a full course of drugs on first visit were much more likely than those given a starter pack with follow-up appointments to have taken PEP for 28 days (71% v 29%).
Utilisation and quality of services Use of the post-rape care service increased after the intervention, with the mean number of cases rising from 8 to 13 per month. 3 Fewer patients were diverted to the police before being given treatment, and the proportion of patients who saw six or more service providers on their initial visit decreased from 86% to 54%. These improvements did not translate into a decrease in overall time spent at hospital. Patients' impressions of quality of care improved substantially. However, patients' impressions of, or confidence in, the police and judicial system did not change.
Role of nurses
At baseline, most care was delivered by doctors, with the nursing role confined primarily to obtaining the medical chart, taking vital signs, and helping the doctor. After the intervention, this role expanded to include documenting the rape history, providing acute trauma debriefing and an immediate dose of PEP drugs, and administering a pregnancy test. If certified to do so, the nurse would also offer HIV counselling and testing. Using a hospital protocol we developed during the intervention, nurses assembled the treatment package (drugs for sexually transmitted infections, emergency contraception, and HIV prophylaxis), provided counselling about drug treatment, and made psychosocial referrals.
A disappointing finding was the lack of impact on building nurses' capacity and willingness to perform the forensic examination. After the intervention, few nurses reported conducting an examination, and chart reviews indicated that 95% were conducted by a doctor. Interviews showed that nurses were reluctant to learn about this aspect of post-rape management and were intimidated by the time needed for the examination and by the prospect of presenting evidence in court. Many thought that government policies were unclear about whether nurses' testimonies were admissible in court.
See bmj.com for all results.
Next steps
Remaining challenges include sustaining the programme and sharing the lessons learnt. The estimated additional cost of delivering the intervention was 1406 Rand (about $200) per case, including costs at the facility level and patient level. When one-off development costs and initial salary costs were excluded, incremental costs decreased to 408 Rand (about $58) per case. 3 Protocols and monitoring and evaluation tools have been established within the hospital, and key statistics on HIV prophylaxis are now routinely reported to hospital management and district and provincial health managers. Lessons have been shared with the Department of Health, and more than 800 health managers and service providers have received training. Findings from the study have contributed to recent international policy and guidelines on post-exposure HIV prophylaxis, 7 and the Refentse model is now informing efforts to improve care after sexual assault in eight countries within eastern and southern Africa. 8 As initiatives to address sexual violence are expanded, it is critical that further research, particularly in developing countries, is used to inform programmes and policy.
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dehydrogenase, haptoglobins) and vitamin B12 or folate assays were not needed.
Lymphocyte morphology
The morphology of the lymphocytes can help differentiate between neoplastic (primary) and reactive (secondary) lymphocytoses (box). In this case the lymphocytes were small and mature, and disintegrated lymphocytes or "smear" cells were present (fig 1) . This morphology, together with the patient's age, favours a diagnosis of chronic lymphocytic leukaemia. To meet international guidelines for chronic lymphocytic leukaemia, the lymphocytosis must be ≥5×10 9 /l and persist for at least three months.
1 2 A follow-up blood count at three months was recommended, together with lymphocyte phenotyping.
Lymphocytes can become activated in response to a variety of stimuli, and cause a reactive lymphocytosis. A secondary or reactive lymphocytosis cannot be totally excluded in this case, as such lymphocytes can have normal morphology (fig 2) . More commonly the lymphocytes appear activated (fig 3) , and terms such as reactive lymphocyte, atypical lymphocyte, atypical mononuclear cell, activated mononuclear cell, or Downey cell are used. 
Lymphocyte phenotyping
Lymphocyte phenotyping is useful for investigating persistent unexplained lymphocytosis and may be requested in the primary care setting. It is routinely performed on a standard EDTA-anticoagulated blood sample, the same as used for the blood count. Flow cytometry uses monoclonal antibodies to identify cellular antigens and establishes the lineage of the circulating lymphocytes (T cell, B cell, and natural killer Some neoplastic lymphoid disorders have a characteristic phenotype associated with the disease. For example, in chronic lymphocytic leukaemia (the commonest primary lymphoid disorder presenting as lymphocytosis), the neoplastic cells are B cells that express B cell associated antigens (CD19 and CD20) and are positive for CD5 and CD23, antigens that are not expressed by normal B cells. The neoplastic cells also show kappa or lambda light chain restriction. Approximately 50% of patients aged 62-80 years presenting with lymphocytosis have chronic lymphocytic leukaemia. 6 Chronic lymphocytic leukaemia and small lymphocytic lymphoma are biologically the same neoplastic disease of B lymphocytes. In chronic lymphocytic leukaemia the major abnormality is a peripheral blood and bone marrow lymphocytosis, whereas in small lymphocytic lymphoma the disease primarily involves solid tissue in particular lymph nodes, liver, and spleen. The World Health Organization classifies these together as chronic lymphocytic leukaemia/ small lymphocytic lymphoma. 6 
Outcome
The patient remained free of symptoms, and there was no palpable lymphadenopathy, splenomegaly, or hepatomegaly. A repeat blood count three months after his initial presentation showed a persistence of the mild lymphocytosis with smear cells. Flow cytometry showed a B cell lymphocytosis, with the B cells expressing CD5 and CD23 antigens and having kappa light chain restriction. The persistent lymphocytosis, lymphocyte morphology, and phenotype are typical of chronic lymphocytic leukaemia. His mild anaemia resolved (haemoglobin 132 g/l), the reticulocyte count was 45×10 9 /l (normal range 30-120×10 9 /l), and iron studies were normal. A provisional diagnosis of chronic lymphocytic leukaemia was made and he was referred to a consultant haematologist for further investigation and advice on management. The haematologist assessed the patient and concluded that he had early stage chronic lymphocytic leukaemia (stage A). The patient required no additional investigation at that time.
Although they were not required in this patient at this stage, a range of other investigations are available to the haematologist to assess the need for treatment. These include evaluation of lactate dehydrogenase and β-2 microglobulin, surrogate markers of tumour bulk. Genetic abnormalities associated with poor prognosis can also be assessed. 7 A bone marrow examination is generally only indicated before treatment is started or to establish the cause of unexplained anaemia, thrombocytopenia or neutropenia.
